Objective: The aim of the cross-sectional study was to evaluate cardiovascular risk factors in the group of medical students with gender, overweight and obesity categorisation.
INTRODUCTION
Slovak Republic -similar to the vast majority of Eastern European countries -is characterised by very high prevalence of cardiovascular diseases. Risk factors such as smoking, obesity and overweight, stress, unhealthy eating, physical inactivity, and lipid metabolism disorders are strongly associated with the prevalence of cardiovascular diseases (1) (2) (3) . Existing high prevalence of risk factors of cardiovascular diseases and large number of people with multiple risk factors in eastern European countries (3) is a challenge for intensive preventive measures aiming to reduce risk factors and promote the health of general population. Early prevention of risk factors may have significant influence on development of cardio vascular diseases, as well as other chronic diseases. The measures will include also public education where the major role can be played by health care staff or medical professionals.
Effective and intensive delivery of the measures in the stra tegies of primary and secondary prevention can significantly improve health outcomes. Preventive strategies are more effec tive than medical or pharmacological treatment. The results of pre vious research have indicated the impact of physicians' own health and lifestyle habits on their counselling practices related to health promotion and particularly cardiovascular diseases pre vention. Study findings indicate that physicians' personal health habits are consistent and important predictors of their patients' counselling habits (4) . Practising healthy life style can be a crucial factor for counselling activities among future medical doctors or health care staff (4) (5) (6) .
The majority of research studies on the health status and life style factors of medical students includes crosssectional studies which contain selfreported data and questionnaires, rather than biochemical, functional or clinical measures of cardiometabolic risk such as blood pressure and lipid profile (7) (8) (9) . Longitudinal studies of health status of medical students have shown changes of health determinants during medical studies with repeated measurement of participants (9, 10) .
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The aim of this paper was to evaluate, in a crosssectional survey, whether gender determines the prevalence of cardiovas cular risk factors. Another aim was to evaluate prevalence of cardiovascular risk parameters in obese and overweight medical students. Participants were general medicine students in their 4 th year of studies at medical school. The results will be useful in implementing changes in future curricula and creation of new teaching subjects or seminars with target to improve and sustain good health and lifestyle habits of students during medical school studies.
MATERIALS AND METHODS
Repeated crosssectional studies (2010-2014) included sample of 4 th year general medicine students. Total number of study parti cipants was 364; group consisted of 207 females and 157 males from Medical Faculty, University of Pavol Jozef Šafárik in Košice. Mean age of the participants was 23.47 years for the whole group (men 23.74 years; women 23.24 years). The study investigated the prevalence of cardiovascular risk factors, unhealthy habits and their association with gender, overweight and obesity. Students completed anonymous selfreported questionnaires. Personal questionnaires were based on the methodology of the CINDI programme and included brief information about personal and family history, social data, smoking, physical activity, and dietary habits (11) . Selfperceived health was evaluated on 5 scale level (excellent, very good, satisfactory, poor). In the selfadministered questionnaires students were assessing how they perceive their own health status using 5 grade scale: excellent; very good; good; satisfactory and poor. Scale evaluation was dichotomized in the analysis -students with answers "excellent and very good" were compared with those who answered "good, satisfactory and poor".
Anthropometric measurements and calculations included body weight, body height, BMI (Body Mass Index) and WHR (Waist Hip Ratio). BMI was derived from body weight expressed in kilograms divided by squared body height (kg/m 2 ). Recognized criteria were used for the assessment of overweight and obesity versus normal BMI (12) . Cutoff value for overweight and obesity for females was BMI ≥ 24; and for male students it was BMI ≥ 25. Flexible and inextensible tape measure with resolution of 0.1 cm was used to measure waist and hip circumferences immediately above the iliac crests and waist. WHR was calculated as a ratio between the waist circumference and hip circumference.
Body fat percentage evaluation, measuring the thickness of substantial fat stores, was assessed by measuring of selected 4 skinfolds with the use of calliper device HARPENDEN with calibration dowel. The measurement was performed on 4 body sites: scapula, spina iliaca anterior superior, biceps muscle and triceps muscle. Percentage of fat was calculated from the sum of all 4 skinfolds and derived from standards by Parizkova (13, 14) . Normative standards used for assessment of overweight and obesity, based on body fat percentage, were > 20% for males and > 25% for females.
The systolic and the diastolic blood pressure (SBP and DBP) were measured by the traditional sphygmomanometer with par ticipant in a sitting position. The values of systolic and diastolic blood pressures were recorded as the arithmetic mean of three repeated measurements. In a preparation for measurements the participants were seated and rested quietly for at least 15 min utes prior taking of the first BP measurement. The right arm was used for all blood pressure measurements. All participants had BP measurement taken always by the same researcher and with the samesized cuff for adults. Time intervals between the measurements were 5-10 minutes. The first (for systolic) and fifth (for diastolic) Korotkoff sounds were recorded for each of the 3 measurements. Our sample consisted of young people only. Instead of the WHO recommended cutoff for BP -140/90 mmHg, which is appropriate across the general population, our chosen cutoff point for increased blood pressure was 120/80 mmHg for SBP and DBP respectively.
Plasma levels of total cholesterol (TCH) and LDLcholesterol (LDLCH) were determined using the REFLOTRON -the bio chemistry analyser. Capillary blood was taken with lancets in the morning, in fasting mode of the participants. The blood analysis was processed with cooperation of Regional Public Health Autho rity in Košice. European guideline for total cholesterol target level in high risk patients was used in the study, with recommended borderline levels: TCH < 4.5 mmol/l and for LDLcholesterol < 2.5 mmol/l (15, 16) .
The data were analyzed using the Statistical Package for the Social Sciences IBMSPSS, version 17.0. For the descriptive analysis, absolute and relative frequencies were calculated, as well as central tendency and dispersion measures. The Kolmogorov Smirnov test was applied to assess the normality of the sample. OR (Odds Ratio) with 95% of CI (Confidence Interval) and Chisquare test were used to compare gender and overweight probability of dichotomized cardiovascular risk factor. The rejec tion level established for the null hypothesis was lower than or equal to 0.05 (5%). The statistical significance of the difference between the sexes of arithmetic means of quantitative variables was calculated using two sample Studentʼs t-test.
Research survey implemented principles of Helsinki declara tion in medical research involving human subjects capable of giving informed consent. Each potential subject was adequately informed of the aims, methods, sources of funding, any possible conflicts of interest, institutional affiliations of the researcher, the anticipated benefits and potential risks of the study and the discomfort it may entail. The participants have been informed on the right to refuse to participate in the study or to withdraw consent to participate at any time without reprisal. After ensuring that the subjects of our study have understood the information, the physician or researcher asked for the written informed consent.
RESULTS
Evaluation of the general prevalence of examined risk factors (Table 1) confirmed BP higher than 120/80 mmHg in 10.99% (SBP) versus 9.07% (DBP) of medical students. By the BMI standards, we detected 15.38% overweight and obese students, versus 18.58% when standards for body fat percentage have been used. Higher prevalence of elevated TCH has been identified in 28.08% of students, compared to elevated LDLCH with 16.57% of participants. Smoking frequency in the group was very low -11.81%. Majority of students (73.35%) confirmed selfperceived health as excellent and very good. Stress at university was no (Table 2) .
Obesity evaluation confirms very low prevalence of obesity among medical students. Obesity in the range of BMI ≥ 30 was confirmed only in 2 males and 1 female (0.8%). The group of males showed more prevalent frequency of overweight and obesity compared to females. Intersexual comparison between the group with normal BMI (≤ 24.99 for males and ≤ 23.99 for females) and the group with overweight and obesity was statisti cally significant: OR = 2.53; 95% CI 1.40-4.55; p < 0.05. Male students had higher BMI in 22.3% cases, compared to 10.1% prevalence in female students ( Table 2 ). The estimation of body fat percentage, which is another evaluation of adiposity, has confirmed slightly higher number of overweight and obese par ticipants than when the BMI assessment was used. Results of body fat percentage evaluation confirmed 24.8% of males and 13.0% females exceeded standards for overweight + obesity (Table 2) ; with OR for boys 2.20 (95% CI 1.28-3.79; p < 0.01).
International criteria for elevated TCH > 5.2 mmol/l were ob served in 32 students (8.7%). Increased TCH levels > 4.5 mmol/l were confirmed in 25.4% of males and 30.0% of females, there was no statistically significant difference between the two gen der groups. Insignificant differences were obtained also when comparing gender difference in LDLcholesterol > 2.5 mmol/l. Elevated LDLcholesterol levels were declared in 14.4% of men and 18.1% in women students (Table 2 ).
In the selfadministered questionnaire (Table 2 ) female students perceived their health status to be better than the male students, this difference was statistically significant (for boys OR = 0.56; n -number of subjects; SBP -systolic blood pressure; DBP -diastolic blood pressure; x̄ -arithmetic mean; SD -standard deviation; t -t-test value; p-value -*** < 0.001 Table 2) . Differences in the arithmetic means for SBP and DBP (Ta ble 3) were significantly higher among the group of medical males students (p < 0.001). Total cholesterol (TCH) mean level (Table 4 ) was significantly higher among females 4.52 mmol/l versus 4.31 mmol/l among males (p < 0.05). LDLcholesterol analysis of the samples did not show any significant differences between males (2.67 mmol/l) and females (2.85 mmol/l). The body fat percentage (Table 4) was significantly higher among females (p < 0.001), as it would have been expected, based on physiologic gender difference in somatic and body development. The same physiologic anthropometric differences were confirmed in WHR (p < 0.001), with the males having significantly higher WHR (0.88) than females (0.70).
OR calculated for BMI -obese and overweight students (BMI ≥ 24 for females; BMI ≥ 25 for males) -defined this group as highly risky (Table 5 ). Obese and overweight stu dents had higher prevalence of increased SBP (OR = 8.00; 95% CI 3.93-16.27; p < 0.001) and DBP (OR = 12.61; 95% CI 5.78-27.48; p < 0.001). Group that exceeded the standards of BMI showed increased risk for higher levels of TCH (p < 0.001) and LDLcholesterol (p < 0.001). Perceived general health was also significantly worse in the group of obese and overweight students (OR = 8.05; 95% CI 4.33-14.98; p < 0.001) when compared to participants with normal BMI. Of course, obese students have statistically higher OR for low prevalence of body weight control (OR = 0.21; 95% CI 0.1-0.40; p < 0.001), showed significantly higher prevalence of smoking and stress at university. We didn't confirm in the "obese + overweight" group unhealthy eating and low physical activity as significant risk factors comparing to the group with normal BMI.
Almost identical statistical differences have bene confirmed when outputs of another system of adiposity evaluation were analysed (Table 6 ). Students in the range of overweight and obesity evaluated by body fat percentage, showed significantly higher prevalence of risk of cardiovascular and lifestyle factors with the same statistical significance as when the BMI standards have been applied: SBP and DBP (p < 0.001); TCH and LDLCH (p < 0.001); perceived general health (p < 0.001) and body weight watching (p < 0.001), higher prevalence of smoking, low physical activity. Unhealthy eating and stress at university haven't been confirmed as statistically significant.
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DISCUSSION
Health care staff and medical doctors can serve as role models in the healthy lifestyle promotion. Health care staff are more likely to motivate change of unhealthy habits -such as unhealthy diets, physical inactivity, stress and smoking -among their pa tients and general public. With the rising prevalence of chronic diseases, such as cardiovascular diseases, obesity and diabetes, it is increasingly important for medical schools curricula to include subjects with learning opportunities in lifestyle management and behavioural counselling for future practitioners (8, 19) .
Usually, medical and health science faculty students have better parameters of lifestyle than their colleagues from other universities. Extremely high academic demands and requirements during 6 years of study may affect the lifestyle habits and cardiovascular health determinants in negative way. Students need to spend many hours learning difficult basic fundamentals and clinical subjects. Stress factors, irregular and unhealthy eating, and higher prevalence of inactivity during studies can have negative consequences on their mental health status (7) . On the other hand, high adaptability of the young organism and the short duration of exposure to risk factors means that the final effect is less significant than that of a chronic long term exposure to detrimental unhealthy lifestyle factors (11) .
Only very small number of our participants (1.1%) would be classified as hypertensive by WHO criteria (17) . The prevalence of high blood pressure in adults in Slovakia (2008) is still high, approximately 42.7% of males and 37.2% of females (11, 18) . Since 1993, the mean values of systolic blood pressure (SBP) dropped among Slovak men only by 2%, for women by 7.2%. Blood pressure is mostly higher in men than in women (10) . The prevalence of untreated hypertension has significantly decreased since 1998 from 76% to 37% (11) . Results of our survey have shown statistically significant differences (p < 0.05) in mean values of SBP and DBP between the two genders. BP over 120/80 (which still cannot be accounted as a clinical pathology) was confirmed as SBP/DBP -in 10.99% versus 9.07% of our participants.
Over the past few decades, the world population transitioned from a state in which prevalence of underweight was more than double than that of obesity, to the one in which more people are overweight or obese, particularly in more developed countries in Europe and America (20) . Although obesity rates in all European countries have increased significantly over the past three decades, based on the BMI measures in our study, only an extremely low number of medical students were obese with BMI ≥ 30 (0.8%). Declared prevalence of obesity in adult Slovakian population in 2008 was 25.4% of males and 25.4% of females (18) . The prevalence of overweight in the study group of university students was therefore also significantly lower than that of average Slovak population. However, body fat percentage measures in our group indicate that participants had a higher prevalence of overweight than indicated by results of the BMI assessment. Neither of the used methods for adiposity assessment has proven to be superior in "discriminatory activities". As expected, BMI values and percentage body fat were significantly correlated to almost all cardiovascular risk variables; meaning that even students in the range of overweight and obesity were more likely to present a higher cardiometabolic risk.
Mean TCH values in the entire study group are in concordance with the research of other authors (21) from the same faculty, who analysed the impact of the waist circumference on increased cardiometabolic risk in healthy young medical students. Their paper confirmed the average TCH level for men -4.4 mmol/l; in our study it was 4.31 mmol/l. For the group of females, the cholesterol levels in literature study (21) were 4.64 mmol/l, while our research indicates an average of 4.52 mmol/l. The same authors (21) have confirmed significantly higher TCH levels for females compared to males, which is in agreement with our out puts. In both studies, LDLcholesterol analysis confirmed almost equal values while comparing males and females. In literature, LDLCH arithmetic mean was 2.80 mmol/l for males vs 2.77 mmol/l for females (21) and our survey confirmed level of LDLCH 2.67 mmol/l for males versus 2.85 mmol/l for females. When comparing the values of TCH and LDLCH with the established standards, we can evaluate these standards as very strong -28.0 % of student confirmed higher TCH levels than 4.5 mmol/l and 16.57% of student surpassed the LDLCH limit of more than 2.5 mmol/l.
Our study results support the notion that medical students selfrate their health status highly, with very little occurrence of "poor health" grade. However, Brehm et al. study (10) for both males and females, reported a gradual increase in frequency of poor mental health (median of 3 days per month) throughout study at medical school, perhaps related to stressors such as academic demands, financial concerns, or life events (10) . Our outputs find out that almost over 50 percent of participants experienced stress during their university studies, and there was no significant gender difference in the gender prevalence of university stress.
Limitations of the Study
Since all participants were examined only from one medical faculty, generalisation of results might be limited for similar in stitutions. Data also have been collected during period of 5 years (2010-2014), where could be also impact of the time trend difference. While the study assessed measurable anthropometric parameters (blood pressure, anthropometric examinations, and cholesterol level), we have used only a very brief question naires with limited data about behavioural and socioeconomic characteristic. Controversy remains over whether or not medi 
CONCLUSIONS
This paper presents the results of a crosssectional epidemio logical survey performed amongst the general medicine students from the Faculty of Medicine, University of Pavol Jozef Šafárik in Košice. Sample included 364 students in their fourth year of studies. Our results indicate that medical students from the clinical, functional and biochemical point of view were generally healthy, with very small number of participants exhibiting values associ ated with clinical risk, particularly in parameters of BP, TCH, LDLCH, BMI and body fat percentage. Therefore -and by using the general international criteria -the prevalence of obesity was (0.8%), hypertension (1.1%) and abnormal TCH profile (8.7 %). Prevalence of increased blood pressure (SBP/DBP 120/80 mmHg) among participants was 10.99% (SBP) and 9.07% (DBP). When evaluating overweight and obesity, we found 15.38% (BMI evalu ation) versus 18.54% (body fat percentage evaluation) participants with increased risk for overweight + obesity. Statistical analysis confirmed higher prevalence of cardiovascular risk factors among males compared to females. Among the group of male students, the study has confirmed the following: higher SBP and DBP, higher BMI and body fat percentage, lower rate of selfperceived excellent and good health status, lower frequency of body weight watching and higher prevalence of unhealthy eating. The mean values of TCH and LDLCH were statistically higher among females. Group of students classified as obese and overweight (evaluated by BMI and percentage of fat) were at significantly increased risk for devel opment of higher SBP and DPB, higher TCH and LDLcholesterol, perceived poorer general health and poorer body weight control. The results obtained in the survey imply higher cardiovascular risk in the sample of young males as well as in overweight and obese medical student's generation. However, the outputs of this survey demonstrate lower risk factors of cardiovascular diseases in young and adapted medical students, when compared to the Slovak general population. We have found that gender, overweight and obesity are predictors of cardiovascular risk factors even in the group of highly educated university students of medicine. It will be important to imply integration of behavioural, mental, habitual and social component of health promotion and prevention through the medical curricula with nutrition lectures, physical activity support, case studies, mental load prevention, online preventive modules and other forms of activities.
